Regional Sustainability
Volume 2

Issue 3

Article 7

2021

Contribution of non-timber forest products to the livelihoods of
the forest-dependent communities around the Khadimnagar
National Park in northeastern Bangladesh
Md. Habibur Rahman
a Laboratory of Tropical Forest Resources and Environments, Division of Forest and Biomaterials Science,
Graduate School of Agriculture, Kyoto University, Kyoto, 606-8502, Japan b Bangladesh Institute of Social
Research Trust, Lalmatia, Dhaka, 1207, Bangladesh ", habibmdr@gmail.com

Bishwajit Roy
b Bangladesh Institute of Social Research Trust, Lalmatia, Dhaka, 1207, Bangladesh c Climate Change
and Sustainable Development Policies, Faculty of Science, University of Lisbon, Lisbon, 1749-016,
Portugal

Md. Shahidul Islam
b Bangladesh Institute of Social Research Trust, Lalmatia, Dhaka, 1207, Bangladesh d Research and
Development Cell, Bangladesh Knitwear Manufacturers and Exporters Association, Dhaka, 1000,
Bangladesh "

Follow this and additional works at: https://egijournals.researchcommons.org/regional-sustainability
Part of the Human Geography Commons

Recommended Citation
Md. Habibur Rahman, Bishwajit Roy, and Md. Shahidul Islam (2021) "Contribution of non-timber forest
products to the livelihoods of the forest-dependent communities around the Khadimnagar National Park
in northeastern Bangladesh," Regional Sustainability: Vol. 2: Iss. 3, 280-295.
DOI: https://doi.org/10.1016/j.regsus.2021.11.001
Available at: https://egijournals.researchcommons.org/regional-sustainability/vol2/iss3/7

This Full Length Article is brought to you for free and open access by Journals of EGI. It has been accepted for
inclusion in Regional Sustainability by an authorized editor of Journals of EGI. For more information, please contact
hyzhang@ms.xjb.ac.cn.

Contribution of non-timber forest products to the livelihoods of the forestdependent communities around the Khadimnagar National Park in northeastern
Bangladesh
Cover Page Footnote
This work was financially supported by the Adjunct Researcher Fellowship Programme from Bangladesh
Institute of Social Research Trust, Bangladesh.

This full length article is available in Regional Sustainability: https://egijournals.researchcommons.org/regionalsustainability/vol2/iss3/7

Regional Sustainability 2021 2(3) 280–295
Contents lists available at ScienceDirect

Regional Sustainability
journal homepage: www.keaipublishing.com/en/journals/regional-sustainability

Full Length Article

Contribution of non-timber forest products to the livelihoods
of the forest-dependent communities around the
Khadimnagar National Park in northeastern Bangladesh
Md. Habibur RAHMANa,b, *, Bishwajit ROYb,c, Md. Shahidul ISLAMb,d
a

Laboratory of Tropical Forest Resources and Environments, Division of Forest and Biomaterials Science, Graduate School of Agriculture,
Kyoto University, Kyoto, 606-8502, Japan
b
Bangladesh Institute of Social Research Trust, Lalmatia, Dhaka, 1207, Bangladesh
c
Climate Change and Sustainable Development Policies, Faculty of Science, University of Lisbon, Lisbon, 1749-016, Portugal
d
Research and Development Cell, Bangladesh Knitwear Manufacturers and Exporters Association, Dhaka, 1000, Bangladesh

ARTICLEINFO

ABSTRACT
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Non-timber forest products (NTFPs) play a significant role in the improvement
of the forest-dependent people’s livelihoods around the world, strengthening
protection for the sustainable use of forests. The purpose of this research was to
evaluate the influence of occupational category-wise (fuelwood collectors,
farmers, small-scale businessmen, day labourers, and tea estate labourers)
dependency on NTFPs and the role of NTFPs on household income around the
Khadimnagar National Park (KNP) in northeastern Bangladesh. In 2014, 178
purposively selected respondents from four villages (out of 22 villages around the
KNP) were interviewed face-to-face using a semi-structured questionnaire. The
study observed that these forest-dependent communities utilized resources of the
KNP mainly for domestic energy supply, household income, and house
construction. Results showed that income from NTFPs made a significant
contribution to family income. Income data analysis indicated that small-scale
businessmen earned relatively more income from NTFPs, followed by tea estate
labourers and day labourers. The study revealed significant negative relationships
of the distance of households from the forest with the amount of NTFPs
collected (P<0.01) and monthly income from NTFPs (P<0.01). Positive
significant relationships were found between the amount of NTFPs collected and
the time spent in NTFP collection (P<0.001), as well as between monthly income
from NTFPs and family size (P<0.001). The fuelwood collectors and farmers
collected significantly greater amounts of NTFPs per trip (P<0.001) than other
occupational categories. The households that were moderately to highly
dependent on NTFPs collected significantly higher amounts of NTFPs per trip
(P<0.01) than the households that were moderately dependent and less
dependent on NTFPs. Community dependence on KNP’s resources,
community’s appreciation of the KNP’s ecosystem services for villagers’
livelihoods, and community’s high levels of concern for forest conservation
provided a foundation for the sustainable management of the KNP. The study
findings will be useful for designing an effective forest management plan and
policy for NTFP management and forest conservation with the active
involvement of the forest-dependent people in northeastern Bangladesh.

* Corresponding author.
E-mail address: habibmdr@gmail.com; rahman.habibur.66w@kyoto-u.jp (M.H. RAHMAN).
https://doi.org/10.1016/j.regsus.2021.11.001
Received 9 December 2020; Received in revised form 9 August 2021; Accepted 4 November 2021
Available online 29 November 2021
2666-660X/© 2020 Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences. Publishing services by Elsevier B.V. on
behalf of KeAi
Communications Co. Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

M.H. Rahman, et al.: Contribution of non-timber forest products to the livelihoods of the…

281

1. Introduction
Over the past few decades, non-timber forest products (NTFPs) produced in forests—any product or service other
than timber, but including wood products, such as those used for woodcarving or fuel, have been playing a significant
role in the improvement of livelihoods of about 1.6×109 people around the world through cash income, food security,
health care, nutrition improvement, and other social and cultural ecosystem services (Shackleton and Shackleton, 2004;
CIFOR, 2011; Shackleton et al., 2011; Endamana et al., 2016; Ojea et al., 2016). In addition, NTFPs meet the
subsistence fuel needs of those living in and around forest areas across the world (Kim et al., 2008; Heubach et al.,
2011; Pengelly and Davidson-Hunt, 2012). Moreover, in many places, NTFPs are considered as a safety net to fill the
gaps if an agricultural shortfall or any kind of emergency arises (Shackleton and Shackleton, 2004; Dash and Behera,
2013). Studies (e.g., Angelsen et al., 2014; Steele et al., 2015; Mugido and Shackleton, 2019) have reported that the
value of NTFPs per hectare may be higher than that of timber globally, but these studies have not received as much
attention as they should for NTFP conservation and management (Suleiman et al., 2017).
Based on existing literature, several internal factors affecting the collection of NTFPs from forests and the utilization
of NTFPs for household in developing countries have been identified, and the factors varied according to economic
and cultural contexts (Suleiman et al., 2017). The most common factor is the size of NTFP-dependent households. For
example, larger families have a higher demand for forest resources; thus, compared to smaller households, they collect
more NTFPs to fulfill the demand (Adhikari et al., 2004; Suleiman et al., 2017; Mushi et al., 2020), leading to higher
income from NTFPs (Adhikari et al., 2004; Appiah et al., 2009; Sunderland et al., 2014). Dash et al. (2016), Suleiman
et al. (2017), and Mushi et al. (2020) reported that household composition, gender, and age structure are more important
factors than the number of family members. Studies have found that young people may be more dependent on NTFPs
than elderly people, as the collection of NTFPs is a labour intensive activity and also a risky job (Cavendish, 2000;
Mamo et al., 2007; McElwee, 2008). Moreover, having more female members in a household indicates more
dependency on NTFPs, as females are more likely to be engaged in NTFP collection (Heltberg et al., 2000; Adhikari et
al., 2004; Adhikari, 2005; Paumgarten and Shackleton, 2011; Dash et al., 2016; Mushi et al., 2020). Furthermore, poor
households in general exhibit greater dependence on NTFPs than wealthy/rich households (Cavendish, 2000; Escobal
and Aldana, 2003; Paumgarten and Shackleton, 2011; Nerfa et al., 2020). In addition, external factors, such as closer
distance to forest areas (Suleiman et al., 2017; Mushi et al., 2020) and greater access to markets, often accelerate NTFP
extraction and induce people to earn more income by selling NTFPs in the local market (Mujawamariya and Karimov,
2014; Steele et al., 2015).
Forest protected areas (FPAs), covering nearly 14.9% of the Earth (UNEP-WCMC and IUCN, 2016), are critically
important to fulfill global environmental agreements, such as the Strategic Plan for Biodiversity 2011–2020, the 20
Aichi Biodiversity Targets, and the Sustainable Development Goals (UNEP-WCMC and IUCN, 2016). However, the
protection effect of FPAs is questioned (Heino et al., 2015), with smaller protected areas often under great threat
(Maiorano et al., 2008). In addition to their conservation role, FPAs are intended to provide benefit to the forestdependent people and to support their sustainable livelihoods (Oldekop et al., 2015). However, experience has shown
that legal rights and protection measures are not enough to ensure the achievement of effective forest conservation goals
(Chowdhury and Koike, 2010). It is difficult to achieve both forest conservation and socio-economic benefits (Bebber
and Butt, 2017), and positive conservation changes are not always produced (Laurance et al., 2012). Local community
involvement in FPA management is therefore regarded as an effective and appropriate strategy to achieve the goals of
sustainable forest management (Geldmann et al., 2015), with this simply called “collaborative management” or “comanagement” in FPA management (Chowdhury and Koike, 2010; Rahman, 2013).
From 2003 to 2018, the Bangladesh Forest Department (BFD) implemented three co-management projects funded
by the United States Agency for International Development (USAID) in 18 FPAs. Co-management projects have
applied different alternative income generation activities through payments for ecosystem services and by regulating
forest use (Chowdhury and Koike, 2010; Rahman et al., 2017). Scholars have reported that co-management projects in
FPAs of Bangladesh have significantly reduced people’s forest dependency, improved people’s livelihood status,
decreased illegal logging and poaching, increased voluntary involvement in forest conservation and protection
initiatives, etc. (Chowdhury and Koike, 2010; Rahman, 2013; Rahman and Miah, 2017; Rahman et al., 2017).
If sustainably used, NTFPs play a critical role in the daily life and economy of Bangladesh, providing off-farm
employment and income-generating for rural people and enhancing forest conservation (Zashimuddin, 2004). The
combination of NTFP utilization and co-management in the FPAs can be a solution to reduce people’s dependency on
timber; thus, NTFPs can be a sustainable source of household income for forest dwellers (Cocksedge, 2001).
Nonetheless, research is still lacking on the importance of NTFPs to forest sustainable management and to guarantee
the livelihood of the forest-dependent people in the FPAs of Bangladesh. The purpose of the present research was to
evaluate the dependency of different occupational categories on NTFPs, the status and economic importance of NTFPs,
and people’s attitudes towards NTFP utilization and forest sustainability, as well as the prospective role of NTFPs in
the conservation of an FPA named Khadimnagar National Park (KNP) in northeastern Bangladesh. The study aimed to
answer the following research questions:
(1) What types of NTFPs are collected from the KNP?
(2) What are the community perceptions and attitudes towards NTFPs?
(3) What are the consumption patterns of major NTFPs by villagers living around the KNP?
(4) Which occupational category of people is most dependent on NTFPs?
(5) What factors influence NTFP collection from the KNP?
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The findings are intended to help the BFD, policy makers, and researchers to understand the importance of NTFPs
to the forest-dependent households and to formulate new effective and related policies and strategies to meet
Bangladesh’s sustainable development goals.

2. Materials and methods
2.1. Profile of the Khadimnagar National Park (KNP)
The KNP is located in North Sylhet range-1, which is under the jurisdiction of Sylhet Forest Division and lies
between 24°56′–24°58′N and 91°55′–91°59′E (Fig. 1). The KNP is situated at a distance of 15 km on the northeastern
of the centre of Sylhet City Corporation. Formerly known as the Khadimnagar Reserve Forest, the KNP was declared
as a national protected park with an area of 679 hm2 in 2006 (IPAC, 2009). The forest carbon inventory in 2014
estimated that the KNP had a total area of 779 hm2, with 479 hm2 covered by forests (CREL, 2015). About threequarters of the forest is mixed evergreen plantation forest, while the rest comprises degraded hills with fodders and
grasses. The forest was composed of stands of natural bamboo and rattan that were gradually harvested and converted
to plantations during 1951–2004, such as Tectona grandis, Michelia champaca, Swietenia mahagoni, Lagerstroemia
speciosa, Terminalia arjuna, and Emblica officinalis (IPAC, 2009). Several watersheds, locally known as ‘chara’, flow
throughout this forest. The hills of this forest, locally known as ‘tilla’, are generally low and gently sloping at heights
of 10–50 m. Soil types on the hills range from clay loams to pale brown clay (acidic) loams (Khan et al., 2011). The
tropical monsoon climate prevails in this area with an average maximum temperature of 30.7C, average minimum
temperature of 18.9C, and annual precipitation of 3931.0 mm (IPAC, 2009). According to the forest carbon inventory
in 2014, KNP has 217 species of flora and 160 species of fauna. Specifically, the KNP contains 884 seedlings/hm2, 796
saplings/hm2, 954 live trees/hm2 and 793.1 mg CO2/hm2 (CREL, 2015). The globally threatened capped langur
(Trachypithecus pileatus) and the nationally scarce Lophura leucomelanos are the common wildlife in this forest.

Fig. 1. Location of the Khadimnagar National Park (KNP) and the surveyed four villages. KhTE, Khadimnagar Tea
Estate; KATE, Kalagul Tea Estate; CTE, Charagang Tea Estate.
The KNP is surrounded by six tea estates and 22 villages, including tea estate villages, with all villages located at a
range of 0–5 km outside the forest. Of the tea estate villages, four have a moderate dependency level on the KNP, as
much of their labour is involved with NTFP collection and illegal timber felling, while the rest of the tea estate villages
have minor dependency (IPAC, 2009). Only one indigenous community, called the Patra community, lives outside the
forest in Faringura village. Traditionally, Patra community depends on the forest for livelihood; for example, the
members usually cut trees to make charcoal for subsistence and cash income (Rahman et al., 2011a, b). Co-management
in the KNP was established in October 2009, with the “Co-Management Committee” formed with the engagement of
key local stakeholders, including local government administration departments and representatives from each village.
The BFD has implemented two USAID-funded co-management projects in the KNP, namely, the Integrated Protected
Area Co-management Project (IPAC Project) during 2009–2013 and the Climate Resilient Ecosystems and Livelihoods
Project (CREL Project) during 2013–2017, with the involvement of local stakeholders in forest management (Rahman
and Alam, 2016; Rahman and Miah, 2017).

2.2. Data collection
During May to December 2014, we conducted investigations by using different tools and approaches to collect
quantitative data and supplemented qualitative data from forest-dependent households in the KNP. Specifically, we
collected quantitative data through a semi-structured questionnaire and qualitative data through informal discussion
with community people as well as field observations. Field observations comprised entering the forest to investigate
local people’s NTFP collection patterns, visiting markets to survey the sale of NTFPs, and taking photographs inside
the forest and in markets. Field observations were conducted with the help of a local guide to obtain insights into the
villages, communities, resource background, usage patterns, and the degree of forest dependency. For the 22 villages,
four villages, namely, Khadimnagar Tea Estate (KhTE) village, Charagang Tea Estate (CTE) village, Bajartal village,
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and Kalagul Tea Estate (KATE) village were selected purposively for the study. These villages were selected
systematically to represent the distance gradient (various distances from the forest, ranging from 0–3 km; see Table 1);
they could also be considered as clusters (as depicted in their forest resource dependency levels).
The forest dependency level in the study area was classified into the following categories (IPAC, 2009) as shown in
Table 1: moderate to high dependency (CTE village, KhTE village and KATE village) and moderate dependency
(Bajartal village).
Table 1
Profile of sample villages around the Khadimnagar National Park (KNP).
Village
Charagang Tea Estate (CTE)
Khadimnagar Tea Estate (KhTE)
Bajartal
Kalagul Tea Estate (KATE)

Household size
(N)
142
462
37
247

Sample size
(n)
31
70
37
40

Location and distance
(km)
Adjacent (0–1)
Outside (1–2)
Outside (2–3)
Adjacent (1–2)

Forest dependency
level
Moderate to high
Moderate to high
Moderate
Moderate to high

Notes: Location and distance means the position relationship between village and the KNP and the distance between village and the KNP,
respectively.

In the four villages, 178 respondents from 178 households were purposively selected in such a way that the route of
every village entering the forest would be covered by the survey. We first prepared a list of households who collected
NTFPs from the KNP for each village. According to the list, we then simply selected the desired number of households
using the lottery method for the household questionnaire interview. Finally, we interviewed one family member in each
household for the study. Our target was to collect data covering at least 15% of each village, particularly for the large
KhTE village (a total of 462 households) and KATE village (a total of 247 households). Using this method, the lotterydrawn sample size was 15%–100% of the total number of households in each village, that is, 15% for KhTE village,
22% for CTE village, 100% for Bajartal village, and 16% for KATE village. Table 1 provides a brief profile of the
sample villages and respondents for the questionnaire interview, along with their forest dependency.
All interviews were conducted with the full willingness of the respondents, who were assured of anonymity, so the
chances of getting genuine answers were increased. Interviews were conducted with those household members who
collected NTFPs from the KNP, irrespective of their ages and socio-economic conditions. As a result, the ages of
respondents varied from 16 to 54 years. In most cases, the head of a household or the mother of a young person was
present during interviews. Furthermore, for most households, more than one person was an NTFP collector from the
KNP, but for this study, we only interviewed the major NTFP collector from each household. Interviews were conducted
during daytime, particularly in the morning (before going to work) and before dusk (after coming back from work),
with an average interviewing duration of about one hour.
During the household questionnaire interviews, we collected the following information: socio-demographic
characteristics of households (age, sex, level of education, occupation, and income source), patterns of NTFP collection,
quantities of NTFP collection, number of NTFP collection per week, purpose of NTFP collection, economic
contribution of NTFPs to household income, understanding of possible ecological impacts and of forest conservation
and management issues, etc.
Several informal discussions were also arranged in common places and/or at local tea stalls where local people
frequently gathered to socialize and pass leisure time. Almost all participants were male, and almost all were middleaged. They were willing to share their knowledge about NTFP collection in the KNP, the usage patterns of NTFPs in
and around the KNP, and the importance of NTFPs for household consumption and subsistence income. No formal
invitations were made in these informal discussions.
To estimate the collected NTFPs’ economic value, the survey team obtained economic data from respondents through
specific questions, such as: (1) what amount of NTFPs do you collect from the forest? (2) how many times do you enter
the forest in a week? (3) what is the market value of different NTFPs? (4) does the market value of NTFPs change from
season to season? (5) do you sell NTFPs directly to the user or to a wholesaler? and (6) how much does the price differ
between the user and the wholesaler? The study team also cross-checked the market value of NTFPs provided by
households through surveying nearby markets during weekly market days. The present study randomly surveyed four
NTFP traders at the local markets of Shahparan Bazar, Shaheb Bazar, Pirerbazar, and Majortila. The prices of different
NTFPs were then calculated from the average of the prices provided by respondents and traders.

2.3. Data analysis
In order to investigate the dependency level of respondents from the sampled villages, we categorized households
into three distinct economic classes according to the percentage of their income gained from NTFPs: less dependent
(less than 35% of income), moderately dependent (35%–55% of income), and moderately to highly dependent (larger
than 55% of income). Descriptive statistics were analyzed using SPSS Statistics 20.0 (IBM, New York, USA). We
further analyzed data from respondents by calculating frequencies and percentages of responses for each indicator
included in the survey and calculated bivariate relationships between socio-demographic factors and household income
from NTFPs.
Simple linear regression analysis was performed to examine the relationships between response variable (dependent
variable, y) and independent variables (explanatory variables, x), as well as their interactions (Schnerider et al., 2010)
The mathematical formula of the linear regression is as follows:
y=b0+b1×x+e,
(1)
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where b0 is the intercept of the regression line, that is, the predicted value when x=0; b1 is known as the regression
coefficients; and e is the error term or residual error.
In the present study, the dependent variables were NTFPs collected per trip (kg/trip) and monthly income from NTFP
collection (USD), whereas the explanatory variables were distance between household and forest (km), time spent in
NTFP collection (h), and family size of households (person). In this study, we used one-way analysis of variance
(ANOVA) to obtain the influence of occupational category and dependency level on NTFPs in the surveyed four
villages. Box and Whisker plots (simply called box plots) were also used to show the occupation-wise NTFP collection
per trip and NTFP collection per trip according to the forest dependency levels. Analyses used for linear regression,
one-way ANOVA, and box plots were performed with R 3.6.1 (R Core Team, 2019).

3. Results
3.1. Demographic characteristics of the surveyed respondents
Table 2 shows the demographic characteristics of the surveyed 178 respondents. The highest number of respondents
(39.3%) was from KhTE village, followed by KATE village (22.5%), Bajartal village (20.8%), and CTE village
(17.4%). Among the respondents who engaged in NTFP collection and selling, 78.1% were male. Most of the
respondents (42.7%) were aged 16–30 years. Most households (83.1%) contained one to five family members. About
34.8% of the respondents were illiterate and could only sign their name, while 36.5% had completed primary education.
In this study, we identified five occupational categories among people who collected NTFPs from the KNP, namely,
fuelwood collectors (fuelwood collection as their only occupation), farmers (agricultural farming as their primary
occupation), small-scale businessmen (business as their primary occupation), day labourers (e.g., agricultural labourers,
porters, masons, construction workers, rickshaws, van pullers, etc.), and tea estate labourers (tea plucking in tea estates
as their primary occupation). Of the respondents, 23.0% were identified being fuelwood collectors with fuelwood
collection as their primary source of income (mostly students, youths, and unemployed persons).
Table 2
Demographic characteristics of the surveyed respondents.
Parameter
Age range
16–30 years
31–45 years
46–55 years
Sex
Male
Female
Family size
1–5 persons
6–8 persons
>8 persons
Education (years of schooling)
Illiterate and can only sign (0 year)
Primary (1–5 years)
Junior secondary (6–8 years)
Senior secondary (9–10 years)
Occupational categories (income source)
Fuelwood collectors
Farmers
Small-scale businessmen
Day labourers
Tea estate labourers

Percentage of the respondents (%)
CTE
Bajartal
KATE

Total

57.1
28.6
14.3

41.9
38.7
19.4

40.5
40.5
18.9

20.0
62.5
17.5

42.7
40.4
16.9

58.6
41.4

77.4
22.6

91.9
8.1

100.0
-

78.1
21.9

81.4
18.6
-

83.9
16.1
-

78.4
18.9
2.7

90.0
10.0
-

83.1
16.3
0.6

32.9
37.1
27.1
2.9

35.5
38.7
16.1
9.7

32.4
37.8
29.7
-

40.0
32.5
27.5
-

34.8
36.5
25.8
2.8

34.3
14.3
4.3
15.7
31.4

19.4
22.6
12.9
16.1
29.0

8.1
21.6
21.6
16.3
32.4

20.0
25.0
22.5
17.5
15.0

23.0 (P)
19.7 (S)
13.5 (S)
16.3 (S)
27.5 (S)

KhTE

Notes: The numbers in KhTE, CTE, Bajartal, and KATE columns mean the percentage of the respondents who are eligible for the condition of
each row of this village to the total respondents of this village. The numbers in total column mean the percentage of the total respondents who
are eligible for the condition of each row to the total 178 respondents in the study. P, primary income source; S, secondary income source; -, no
data.

3.2. Perceptions about the status and usage patterns of collected NTFPs
Tree poles, fuelwood (twigs, branches, and split woods), bamboo, rattan, medicinal plants, fodder, wild fruits, honey,
Imperata cylindrica, Thysanolaena maxima, vegetables, and hunting and poaching of wildlife were the common NTFPs
collected and used by the KNP-dependent people. Respondents’ opinions about the status of the available NTFPs both
at the current time and before the implementation of co-management projects (i.e., before 2009) are presented in Table
3. All types of NTFPs were mainly used for house-building materials, cooking, handicrafts, food, vegetables, and
fodder, as well as for curing ailments. As shown in Table 3, the status of almost all NTFPs have been improved due to
intensive forest patrolling by the community patrolling groups under co-management projects. The overall stocks of
bamboo, rattan, medicinal plants, and tree poles have increased from the past to the present, due to the reduction of
illegal collection level. However, the current stocks of fodder, I. cylindrica and T. maxima, have decreased, due to the
restoration of degraded and denuded hills inside the forest.
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Table 3
Basic information of available non-timber forest products (NTFPs) in the KNP.
NTFP type

Bamboo

Rattan

I. cylindrica

Medicinal
Plants

Tree poles

Fuelwood

Usage pattern
House-building
materials,
handicrafts,
furniture,
fuelwood, and
vegetable
House-building
materials,
handicrafts, and
furniture
House-building
materials
(thatching
materials of roof
and shade),
making brooms,
fodder, and
fuelwood
Curing different
types of ailments
House-building
materials,
furniture, and
fuelwood
Residential and
commercial
cooking, brick
burning, and rice
parboiling

Degree of
NTFPs
collection

Availability trend
Status before coCurrent
management
status
projects

Percentage of
perception as
NTFPs (%)

Reason for the observed
trends

Moderate

+++

++

71.9

Illegal bamboo harvesting
has decreased due to forest
patrolling under comanagement projects.

High

+++

++

63.5

Illegal rattan harvesting
has decreased due to forest
patrolling under comanagement projects.

High

++

+++

57.3

Due to increased plantation
areas in denuded hills, the
growing area has reduced.

High

+++

++

48.9

Less

+++

++

51.1

High

+++

++

53.4

Over exploitation has
decreased due to forest
patrolling under comanagement projects.
Illegal trees harvesting has
decreased due to forest
patrolling under comanagement projects.
Extensive fuelwood
harvesting has decreased
due to forest patrolling
under co-management
projects.
Due to increased plantation
areas in denuded hills, the
growing area has reduced.
Over fruit collection has
decreased due to forest
patrolling under comanagement projects.
Illegal honeycomb
harvesting has decreased
due to forest patrolling
under co-management
projects.

Fodder

Cattle feeding
and fuelwood

High

++

+++

50.6

Wild fruits

Seasonal food for
nutritional and
medicinal
purposes

Less

+++

++

51.7

Wild honey

Food for
nutritional and
medicinal
purposes

Less

++

+

48.3

Moderate

+

++

43.8

Due to increased plantation
areas in denuded hills, the
growing area has reduced.

Moderate

+++

+++

56.2

Over harvesting has
decreased due to forest
patrolling under comanagement projects.

80.3

Illegal hunting and
poaching have decreased
due to forest patrolling
under co-management
projects.

T. maxima

Seasonal
vegetables

Wildlife
hunting and
poaching

Making brooms,
fuelwood,
fodder, and lime
washing of
building walls
Vegetables and
curries food for
nutritional and
medicinal
purposes
Food for
nutritional and
medicinal
purposes, rituals
for festivals, and
illegally sale in
the markets

Less

+++

+

Note: +++, available in good condition; ++, available in moderate condition; +, available in rare condition; I. cylindrica, Imperata cylindrica;

T. maxima, Thysanolaena maxima.

3.3. Community attitudes towards NTFP collection and usage
The survey results showed that 84.8% of the respondents from the four surveyed villages collected fuelwood from
the KNP for their own consumption as well as for sale, while 58.4% collected medicinal plants for health care to cure
different types of ailments (Table 4). Nearly half of them (45.0%) entered the forest for NTFP collection every day,
although the proportion was not uniformly distributed among the four villages. About 72.5% of the respondents spent
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3–5 h on collecting NTFPs per trip, with NTFPs mainly collected to sell in the local market to obtain cash as subsistence
income (39.3%). About 84.3% of the respondents stated that NTFPs from the KNP were available throughout the year
and were also free of cost, enabling them to meet their daily fuel and other needs. Most respondents (73.6%) indicated
that the stocks of NTFPs had decreased before the implementation of co-management projects, due to over-harvesting
and unsustainable-harvesting from the forest. This was considered to be the reason why the BFD and local people
planted fuelwood and fruit-bearing trees on the vacant and denuded land as well as in private homestead forests to meet
community demand (60.7% of the respondents) (Table 4).
Table 4
Respondents’ attitudes towards NTFP collection and usage.
Statement
Major types of NTFPs derived from the forest
Fuelwood
Wild vegetables and fruits
House-building materials
Tree poles
Medicinal plants
Bamboo and rattan
Intensity of NTFP collection
Daily
3–4 times per week
Weekly
Time spent for NTFP collection per trip in the forest
<3 h
3–5 h
>5 h
Purposes of NTFP collection
For own use
For sale in market
For own use and sale
Reasons for collecting NTFPs from the forest
Available and free of cost
Don’t need much afford to collect
Other cooking fuels are expensive
Reactions regarding unavailability of NTFPs from the forest
Unsustainable harvesting from the forest
Planting fuelwood and fruit-bearing trees
Buying from the market
Switching over to other available fuels
Don't know what to do

KhTE

Percentage of the respondents (%)
CTE
Bajartal
KATE

Total

82.9
44.3
61.4
21.4
67.1
31.4

87.1
45.2
51.6
29.0
48.4
22.6

86.5
73.0
56.8
32.4
51.4
27.0

85.0
50.0
45.0
25.0
57.5
35.0

84.8
51.7
55.1
25.8
58.4
29.8

58.6
31.4
10.0

45.1
32.3
22.6

32.4
45.9
21.6

32.5
40.0
27.5

45.0
36.5
18.5

42.9
51.4
5.7

19.4
80.6
-

13.5
81.1
5.4

95.0
5.0
0.0

23.0
72.5
4.5

34.3
37.1
28.6

45.2
35.5
19.4

32.4
40.5
27.0

25.0
45.0
30.0

33.7
39.3
27.0

87.1
57.1
41.4

83.9
67.7
61.3

75.7
64.9
67.6

87.5
75.0
70.0

84.3
64.6
56.7

65.7
54.3
21.4
30.0
14.3

87.1
58.1
51.6
29.0
22.6

78.4
51.4
35.1
21.6
32.4

72.5
82.5
47.5
30.0
32.5

73.6
60.7
35.4
28.1
23.6

Note: The numbers in KhTE, CTE, Bajartal, and KATE columns mean the percentage of the respondents who are eligible for the condition of
each row of this village to the total respondents of this village. The numbers in total column mean the percentage of the total respondents who
are eligible for the condition of each row to the total 178 respondents in the study. -, no data.

3.4. Community attitudes towards NTFP conservation and management
About 60.1% of the respondents agreed that the BFD and local community should conserve forest resources
together, as over-harvesting of NTFPs has already significantly impacted the forest in the KNP (42.1% of the
respondents). More than half of the respondents (52.8%) believed that the declaration of the FPAs could manage
NTFPs in a sustainable way. About 77.0% of the respondents agreed that involvement of local people in forest
management would improve the present stocks of NTFPs in the KNP, and 85.4% believed that NTFPs could play a
positive role in balancing the livelihoods of community members and forest conservation (Table 5).

3.5. Collection and consumption patterns of major NTFPs
The types of NTFPs collected from the KNP by the four surveyed villages are shown in Table 6. Twigs and
branches collected from the KNP were used as fuelwood by 39.3% of the respondents. Split woods made from trees
in the KNP were used as fuelwood by 28.1% of the respondents. Small- and medium-sized tree poles sold in local
markets for house-building materials were collected by 15.7% of the respondents. The major NTFPs collected from
the KNP were bamboo (22.5% of the respondents) and rattan (22.5% of the respondents). I. cylindrica and T. maxima
were grown in the denuded and deforested areas within the KNP, with 45.5% of the respondents harvesting them
for their own use and for sale to the market to obtain subsistence income. These two types of grasses were important
elements for daily household work such as cleaning floors and walls. Moreover, medicinal plants, vegetables,
available wild fruits, and honey were harvested and used seasonally by 41.6% of the respondents, as well as being
critically important sources of food to meet nutritional demands and providing subsistence income for households.
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Table 5
Respondents’ attitudes towards NTFP conservation and management.
Attitude

KhTE

Percentage of the respondents (%)
CTE
Bajartal
KATE

Protection measures can conserve the forest resources
Yes, the BFD and local people together can conserve
65.7
51.6
There is a need to implement the strict conservation zone
14.3
22.6
Restriction protection measures must be implemented
20.0
25.8
Impact of over-harvesting of NTFPs on forest ecology
Significantly
32.9
67.7
Not significantly
38.6
19.4
No idea
28.6
12.9
Protected area can manage NTFPs in a sustainable way
Yes, it can manage sustainably
61.4
51.6
No, the situation remains the same
15.7
35.5
No idea
22.9
12.9
Involvement of local people in NTFP management could improve the present stocks
Agree
77.1
71.0
Disagree
17.1
19.4
Possibly
5.7
9.7
Increased NTFP collection could balance livelihoods and conservation in the protected area
Positively
85.7
87.1
Negatively
5.7
3.2
No idea
8.6
9.7

Total

54.1
21.6
24.3

62.5
22.5
15.0

60.1
19.1
20.8

37.8
27.0
35.1

42.5
30.0
27.5

42.1
30.9
27.0

43.2
27.0
29.7

47.5
30.0
22.5

52.8
24.7
22.5

78.4
13.5
8.1

80.0
15.0
5.0

77.0
16.3
6.7

89.2
2.7
8.1

80.0
7.5
12.5

85.4
5.1
9.6

Note: The numbers in KhTE, CTE, Bajartal, and KATE columns mean the percentage of the respondents who approval the statement described
in each row of this village to the total respondents of this village. The numbers in total column mean the percentage of the total respondents
who approval the statement described in each row to the total 178 respondents in the study. BFD, Bangladesh Forest Department.

Table 6
Description of NTFPs collected from the KNP.
NTFP type

Unit

Twigs and branches (fuelwood)
Tree poles (fuelwood+other uses)
Split wood (fuelwood)
Bamboo (fuelwood+other uses)
Rattan
I. cylindrica and T. maxima
Medicinal plants, seasonal fruits
and seeds, fodder, and vegetables

Stake (1 stake=5 kg)
Piece
Bundle (1 bundle=5 kg)
Bundle (2–5 pieces)
Bundle (5–10 pieces)
Stake (1 stake=5 kg)

KhTE
27.1
7.1
34.0
32.5
27.5
34.6

-

54.3

Percentage of the respondents (%)
CTE
Bajartal
KATE
22.9
25.7
24.3
25.0
35.7
32.1
28.0
22.0
16.0
27.5
20.0
20.0
30.0
32.5
10.0
25.9
17.3
22.2

Total
39.3
15.7
28.1
22.5
22.5
45.5

35.5

41.6

35.1

30.0

Note: The numbers in KhTE, CTE, Bajartal, and KATE columns mean the percentage of the respondents who are eligible for the condition of
each row of this village to the total respondents of this village. The numbers in total column mean the percentage of the total respondents who
are eligible for the condition of each row to the total 178 respondents in the study. -, no data.

Generally, the respondents made specific trips to the KNP to collect NTFPs as far as 0.4–2.3 km from their location.
However, simple linear regression analysis found a very weak negative significant relationship (R2=0.04, P<0.01)
between the amount of NTFPs collected and the distance between household and forest. This implied that households
closer to the forest could collect more NTFPs than households further away. The respondents also spent, on average,
2–6 h to collect NTFPs per trip. Simple linear regression analysis found a moderate positive significant relationship
(R2=0.34, P<0.001) between the amount of NTFPs collected and the time spent on NTFP collection. This indicated that
the more time spent on NTFP collection per trip, the higher amount of NTFPs collected, and thus, more income was
obtained from NTFPs for a household.

3.6. Marketing and income earning opportunities from major NTFPs
Illegally collected bamboo and rattan culms were traded in the local markets. The major determining factors of
bamboo and rattan prices were the length, color, and thickness, with the price change also subject to seasonal demand
and the availability of mature products. The usual price of a single bamboo culm in the local market was 1.8–5.9 USD
(1.0 USD=84.8 Bangladeshi Taka (BDT)). Rattan was mainly used as the basket binder by local people and for
manufacturing rattan-based products (e.g., bed, sofa, chair, table, shelf, etc.). The usual price of a single rattan culm in
the local market was 0.9–2.4 USD. It was found that a family could earn 5.9–14.2 USD/month from selling rattan and
bamboo (Table 7).
The fuelwood price in the local market was usually at 2.1–2.9 USD/bundle, and a family could earn 17.7–23.6 USD
per month from selling fuelwood (Table 7). Around the KNP, several sawmills and furniture manufacturing shops were
in operation. Sawmills bought tree poles from collectors at a cheaper price (e.g., 3.5–5.9 USD/m3), whereas they sold
them at a higher price (5.9–9.4 USD/m3), which was twice as much. Collecting tree poles was very risky for collectors,
but they could earn about 9.4–11.8 USD per month from selling them (Table 7).
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Table 7
Selling price of NTFPs and income earned from NTFPs.
NTFP type

Selling price

Bamboo
Rattan
Twigs, branches, and split woods
Tree poles
Seasonal fruits
I. cylindrica and T. maxima

1.8–5.9 USD/culm
0.9–2.4 USD/culm
2.1–2.9 USD/bundle
3.5–5.9 USD/m3
3.5–5.9 USD/basket
3.5–5.9 USD/bundle

Approximate income earned from
NTFPs (USD/month)
11.8–14.2
5.9
17.7–23.6
9.4–11.8
5.9–11.8
5.9–11.8

Moreover, the KNP-dependent people collected the available wild seasonal fruits, such as Aegle marmelos,
Artocarpus chama, Artocarpus heterophyllus, Artocarpus lakoocha, Baccaurea ramiflora, Calamus spp., Dillenia
pentagyna, Diospyros peregrina, Elaeocarpus robustus, Garcinia pedunculata, Mangifera indica, Phyllanthus emblica,
Spondias pinnata, Syzygium spp., Tamarindus indica, Terminalia arjuna, Terminalia bellirica, and Ziziphus mauritiana
for their own consumption, as well as selling them in the villages or at the local markets at a lower price than those
charged by the market fruit sellers. During the summer and winter seasons, each household could earn 5.9–11.8 USD
from selling wild fruits (Table 7).
I. cylindrica and T. maxima are the most common types of fodder and roofing/thatching materials for low-cost house
building in rural areas in Bangladesh. After NTFP collection from the KNP during November–February, the two types
of grasses would be dried (sometimes green) and bound into a bundle, then be sold to neighbors and local markets.
Households could earn 5.9–11.8 USD/season from I. cylindrica. Furthermore, T. maxima was used to made brooms
(locally called ‘Phool jhadu’) that were widely used for cleaning floors and walls; its green leaves and tender culms
made good feed, thus T. maxima owned a very good demand level in the rural, semi-urban, and urban markets in
Bangladesh.

3.7. Different occupational categories’ dependency level on NTFPs
Different occupational categories of people typically collected different types of NTFPs, according to their needs
and demand. For example, a small-scale businessman was not highly dependent on fuelwood to some extent. Similarly,
a farmer and a tea estate labourer were generally more dependent on fodder for cattle than a day labourer. As shown in
Table 8, 47.8% of the respondents were moderately to highly dependent on NTFPs, followed by 44.4% of the
respondents who moderately dependent, while the remaining 7.9% were less dependent on NTFPs. On the other hand,
most households in KhTE village (62.9% of the respondents) were found to be moderately to highly dependent on
NTFPs, 57.5% of the respondents were moderately dependent on NTFPs in KATE village, and 16.2% of the
respondents were less dependent on NTFPs in Bajartal village.
Table 8
Village-wise dependency level on NTFPs of the surveyed respondents.
Village
KhTE
CTE
Bajartal
KATE
Total

Percentage of the respondents (%)
Moderate to high dependency
Moderate dependency
62.9
32.9
51.6
45.2
32.4
51.4
32.5
57.5
47.8
44.4

Less dependency
4.3
3.2
16.2
10.0
7.9

Note: The numbers in KhTE, CTE, Bajartal, and KATE rows mean the percentage of the respondents who are belong to the classification group
of each column of this village to the total respondents of this village. The numbers in total row mean the percentage of the total respondents
who are belong to the classification group of each column to the total 178 respondents in the study.

From the survey, the level of dependency on NTFPs was found to vary among different occupational categories in
the four villages (Fig. 2). In KhTE village, tea estate labourers (70.6% of the respondents), small-scale businessmen
(66.7%), farmers (70.0%), day labourers (63.6%), and fuelwood collectors (58.6%) were moderately to highly
dependent on NTFPs. In CTE village, small-scale businessmen (75.0%) and fuelwood collectors (75.0%) were
moderately dependent on NTFPs, whereas tea estate labourers (57.1%) were moderately to highly dependent on NTFPs.
In Bajartal village, tea estate labourers (66.7%), farmers (60.0%), and day labourers (55.6%) were moderately
dependent on NTFPs, whereas small-scale businessmen (57.1%) were moderately to highly dependent. In KATE
village, tea estate labourers (71.4%), farmers (75.0%), fuelwood collectors (62.5%), and small-scale businessmen
(55.6%) were moderately dependent on NTFPs (Fig. 2).
In the case of occupational category and NTFP collection, fuelwood collectors (19.5 (±3.3) kg/trip) and farmers (19.5
(±2.7) kg/trip) collected similar but higher amounts of NTFPs compared to small-scale businessmen (19.0 (±3.1)
kg/trip) and other categories (F=7.47, P<0.001) (Fig. 3a). Households that were moderately dependent on NTFPs
collected significantly higher amounts of NTFPs (19.5 (±2.8) kg/trip) than those who were moderately to highly
dependent on NTFPs and those who were less dependent on NTFPs (F=6.26, P<0.01) (Fig. 3b). The reason may be
that households who were moderately to highly dependent on NTFPs entered the forest almost every day to collect
NTFPs for their own consumption as well as to sell. As a result, their collection in each trip was lower compared to
households who were moderately dependent and less dependent on NTFPs.
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Fig. 2. Percentage of different occupational categories’ dependency level on NTFPs for the surveyed respondents.
LD, less dependency; MD, moderate dependency; MHD, moderate to high dependency.

Fig. 3. Relationships between the amount of NTFP collection per trip and different occupational categories of the
surveyed respondents (a), and between the amount of NTFP collection per trip and various dependency levels of the
surveyed repondents (b). The three lines in each box from bottom to top indicate the 25th percentiles, the median,
and the 75th percentiles, respectively, with ±1.5×interquartile range as whiskers. n means the number of the
respondents.

3.8. Income earned from NTFPs and contribution to family income
In the case of monthly income from NTFPs earned by different occupational categories, small-scale businessmen
earned the highest monthly income (40.3 USD), followed by tea estate labourers (26.1 USD), from NTFP collection,
processing, and trading (Table 9). Furthermore, one-way ANOVA showed that household income from NTFPs was
significantly different among different occupations (F=3.24, P=0.014). The average income contribution of NTFPs
accounted for 56.9% of the total household income of the respondents (Table 9).
The study also assessed that households living in CTE village (within 0–1 km of the forest) earned the highest
income (26.6 USD/month), followed by those living in KhTE village (within 1–2 km of the forest) (26.5
USD/month) and Bajartal village (within 2–3 km of the forest) (22.2 USD/month), while households living in KATE
village earned the lowest income (within 1–2 km of the forest) (21.2 USD/month) (Table 9). Simple linear regression
analysis also revealed a weak negative significant relationship (R2=0.04, P<0.01) between the distance of
households from the forest and their monthly income from NTFPs. This implied that households living closer to the
forest earned more income from NTFPs than those living further away. Moreover, the linear regression analysis also
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Table 9
Occupation-wise monthly income from NTFPs for the surveyed respondents.
Average monthly income from NTFPs (USD)
Occupational category
Tea estate labourers
Fuelwood collectors
Day labourers
Farmers
Small-scale businessmen
Mean

KhTE

CTE

Bajartal

KATE

Mean

28.8
24.2
28.2
26.3
30.7
26.5

28.3
22.0
34.4
22.4
21.4
26.6

25.7
26.6
19.0
16.0
21.9
22.2

18.0
26.8
21.1
16.1
23.3
21.2

26.1
24.6
25.7
20.8
40.3
24.4

Contribution to
household income
(%)
58.4
55.0
61.4
51.3
58.3
56.9

indicated a weak positive significant relationship (R2=0.08, P<0.001) between monthly income from NTFPs and family
size of NTFP collectors. This implied that the more members of a household had, the higher the amount of NTFPs
collected, i.e., more income from NTFPs for these households.

3.9. Influencing factors of NTFP collection
Family size (P<0.01) and time spent (P<0.05) in the activities of NTFP collection were found to be factors that
significantly and positively influenced the income obtained from NTFPs (Table 10), while distance between household
and forest (P<0.05) negatively influenced the household income from NTFPs. This meant that income from NTFPs
decreased as the distance increased between household and forest.
Table 10
Bivariate relationships between socio-demographic factors and household income from NTFPs.
Socio-demographic factor of the respondents
Age
Gender
Years of schooling
Family size
Time spent for NTFP collection
Distance between household and forest
Off-farm income

r value
–0.134
0.140
–0.009
0.175*
0.300**
–0.195**
0.172

Note: *, P<0.05; **, P<0.01.

Furthermore, as shown in Table 11, one unit increase of time spent on NTFP collection significantly increased the
income from NTFPs by 5.7%. Similarly, with an increase of family members involved in NTFP collection, income
from NTFPs increased by about 5.6%. Moreover, with one unit increase in distance between household and forest,
income from NTFPs decreased by 13.7%.
Table 11
Regression analysis of relationships between influencing factors and annual income from NTFPs.
Influencing factor
Time spent on NTFP collection
Family size
Distance between household and forest
Regression constant
Multiple r
R2

β value
0.057**
0.056
–0.137*
7.600**
0.352
0.124

Standard error
0.025
0.021
0.081
0.125
-

t value
2.231
2.673
–1.680
60.710
-

Note: *, P<0.05; **, P<0.01; -, no data.

4. Discussion
4.1. Community perceptions and attitudes towards NTFP collection and forest conservation
Community dependence on NTFPs, community awareness of forest ecosystem services for their livelihoods, and
community concern for forest conservation provide a foundation for the sustainable management of forests in
northeastern Bangladesh as well as in southern Myanmar (Allendorf et al., 2018). The present study found that
households around the KNP harvested different types of NTFPs for various usage patterns, such as house-building
materials, cooking fuel, curing ailments, subsistence income, etc. Community perceptions confirmed that the present
status and stocks of NTFPs had been improved, due to the implementation of co-management projects. Similar findings
were also reported by other studies in northeastern Bangladesh (Rahman, 2013; Rahman and Alam, 2016; Rahman and
Miah, 2017), southern Myanmar (Allendorf et al., 2018; Soe and Yeo-Chang, 2019), northern Laos (Boissière et al.,
2014), Botswana (Garekae et al., 2016), Cameroon (Epanda et al., 2019), Slovenia (Nastran, 2015), India and Nepal
(Allendorf, 2007; Karanth and Nepal, 2012), Benin (Vodouhêet al., 2010), South Korea (Yeo-Chang, 2009), and southeastern Madagascar (Vuola and Pyhälä, 2016). Therefore, the perceptions and attitudes of local communities
concerning forest conservation need to be carefully considered when designing and implementing forest management
programmes in future (Soe and Yeo-Chang, 2019).
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4.2. NTFPs and forest-dependent livelihoods
The present study indicated that NTFPs were critically important to local forest villagers as a primary, secondary,
or supplementary source of income and provided employment opportunities. Most of the collected NTFPs were
consumed by collectors themselves and their families, with some being important mainstays in household economy.
The collection and usage of NTFPs varied from village to village owing to the distance of the villages from the
forest, while the demand for different types of NTFPs varied according to different occupational categories. For
example, farmers, small-scale businessmen, day labourers, and tea estate labourers collected NTFPs by necessity
(e.g., medicinal plants and fuelwood), or when they had time for resource collection from the forest (after finishing
their work or completing their business work).
Bamboo, rattan, and tree poles were collected, carried out, and traded only by adult male family members. They
usually preferred to collect tree poles and bamboo at dawn and dusk when there were few people or no crowds.
Although NTFP collection from the KNP was illegal for most people of the surrounding villages, some villagers
had permission under mutual benefits for the collection of NTFPs (only dry products) from the KNP as they were
members of community patrolling groups for forest protection with the BFD staffs. No demarcated boundary existed
between the KNP and surrounding villages (or the tea estates), and the unavailability of the forest guards also made
it easy for people to enter the park illegally.
The study findings revealed that NTFP usage patterns might also influence the collection patterns and economic
importance of NTFPs among different occupational categories. Furthermore, although rich- and middle-class people
or NTFP consumers were not directly involved with NTFP collection, they purchased the collected NTFPs from
collectors, as reported by the respondents. Shackleton and Shackleton (2006) also found that richer households were
likely to buy some or all of NTFPs that they used, compared to poorer households in South Africa. Other studies,
such as Cavendish (2000) in Zimbabwe, Escobal and Aldana (2003) in Brazil, Paumgarten and Shackleton (2011)
in South Africa, and Nerfa et al. (2020) in southern Malawi revealed that poor households were relatively more
dependent on NTFPs.

4.3. Trade and income of NTFPs
The present study found that the surveyed households sold different types of NTFPs (e.g., bamboo, rattan,
fuelwood, tree poles, seasonal fruits, I. cylindrica, and T. maxima) in the local markets to earn cash income.
Furthermore, the selling price and income from NTFPs depended on the availability and seasonality of products.
The study conducted by Kar and Jacobson (2012) revealed that poor households in the Chittagong Hill Tracts of
Bangladesh were comparatively more dependent on the income from NTFPs than wealthier households. Moreover,
wholesale traders purchased NTFPs (mostly fuelwood, bamboo, and rattan) from collectors, and stacked them in
rural and urban markets. Rahman et al. (2021) found that commercial consumers, such as restaurants, tea stalls, and
bakeries, used fuelwood for their daily cooking in northeastern Bangladesh. In this way, they inspired poor collectors
to collect more NTFPs.
Income generated from NTFPs varied according to the types of products and the quantities of sales. The higher
contributions to household income were fuelwood, bamboo, and tree poles. Many households traded multiple
NTFPs; the more products be traded, the greater cash income be earned, resulting in more household income from
NTFPs. Similarly, Fardusi et al. (2011) estimated that the forest-dependent people in northeastern Bangladesh earned
0.8–1.2 USD/d from selling NTFPs, during the collection period of 3–7 months per year. Mahonya et al. (2019)
found that communities in southwest Malawi earned 20.0–456.0 USD per year from selling fuelwood, edible
orchids, and bamboo.
This study found that NTFPs met the demand for medicine, vegetables, and seasonal fruits for villagers around
the KNP. This phenomenon was also observed in northeastern Bangladesh by Fardusi et al. (2011). Kar and Jacobson
(2012) assessed that the forest-adjacent households to Chittagong Hill Tracts in Bangladesh earned their high income
from bamboo, wild vegetables, and I. cylindrica. Other studies reported that wild edible NTFPs, such as honey in
Philippines (Matias et al., 2018), palm fruits in Brazil (de Sousa et al., 2018), vegetables, fruits, mushrooms, and
orchids in Malawi (Mahonya et al., 2019), and spices in Cameroon (Ndumbe et al., 2019), were used to meet the
nutritional demands and were regarded as an income source for local communities.
The results of the present study showed that monthly income earned from NTFPs made a significant contribution
to family income, but it varied from occupation to occupation and from village to village around the KNP. Scholars
have reported that NTFP selling has been the most widespread way of earning cash income, and it has defended the
forest-dependent people’s livelihood security and created new opportunities for culturing entrepreneurs, particularly
for female entrepreneurs (Kim et al., 2008; Heubach et al., 2011; Cunningham et al., 2017). In Bangladesh,
enterprises of bamboo (Rana et al., 2010), rattan (Rahman et al., 2012), and agar (Aquilaria agallocha) (Uddin et
al., 2008) are growing more and more importance and are receiving increasingly attention in the country’s
employment and economy fields, although their socio-economic importance is not well documented.

4.4. Influencing factors of NTFP collection and consumption
The present study found that larger household family size, the amount of time spent on NTFP collection, and the
travel distance between the KNP and households significantly influenced the collection, consumption, and sale of
NTFPs. Other studies, such as Adhikari et al. (2004) in Nepal, Prado Córdova et al. (2013) in Guatemala, Aung et
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al. (2015) in Myanmar, Suleiman et al. (2017) in Nigeria, Mugido and Shackleton (2019) in South Africa, and Mushi
et al. (2020) in Tanzania all reported that family size was significantly and positively related to absolute NTFP
income, with larger households potentially having greater labour resources to collect NTFPs from forests. As with
the findings of the present study, Dash et al. (2016), Dinda et al. (2020), and Lepcha et al. (2020) in India found that
the time spent on NTFP collection significantly influenced the amount of NTFP income. Dash et al. (2016) reported
that the time spent on NTFP collection and the distance to the market had no influence on NTFP prices in India as
the products were regarded as free resources by most buyers, with no capital investment and labour costs.
In the case of distance between household and forest, Kar and Jacobson (2012) in Bangladesh, Mugido and
Shackleton (2019) in South Africa, and Mujawamariya and Karimov (2014) in Kenya assessed that this distance
had no significant effect on NTFP collection and selling. As observed in the present study, Mushi et al. (2020) in
Tanzania and Suleiman et al. (2017) in Nigeria reported that the distance between household and forest significantly
and negatively influenced the utilization of NTFPs. These studies also found that the frequency of NTFP collection
decreased with increasing distance from village to forest. As with the findings of the present study, Mukul et al.
(2010) reported that the income from NTFPs decreased with increasing distance between household and forest in
northeastern Bangladesh.

4.5. Management of NTFPs and the FPAs
Although the collection of NTFPs is restricted in the core zone and buffer zone of the KNP, the implications are
negligible. The local forest-dwellers continue to depend upon NTFPs despite these restrictions, without following
any specific rules as it is a free and easy source of income for them. In many other tropical countries, accessing to
the collection and harvesting of NTFPs has been restricted in the FPAs to protect forest biodiversity (Hedge and
Enters, 2000; Das, 2005; Gubbi and MacMillan, 2008). The forest-dependent people of Bangladesh are no longer
interested in remaining as deforesters, if alternative income generation activities are provided or are available in
their localities (Mukul et al., 2010; Rahman, 2013; Rahman and Alam, 2016; Rahman and Miah, 2017).
The present survey revealed that the local villagers’ continuous dependency on NTFPs in the KNP imposed severe
pressure on forest resources. However, the pressure was found to vary from season to season; for example, in the rainy
monsoon season, villagers collected and stocked additional amount of NTFPs to tackle any emergency, as reported by
Rahman and Alam (2016). Scholars claimed that sustainable harvesting and management of NTFPs could positively
contribute to sustainable forest management (Belcher and Schreckenberg, 2007; Stanley et al., 2012; Melese, 2016)
and biodiversity conservation (Arnold and Pérez, 2001; Sunderland et al., 2011; Hernández-Barrios et al., 2014; Chou,
2018), but empirical evidence of NTFP’ roles remained unexplored (Chou, 2018). Under co-management projects in
the KNP, authorities used forest health monitoring system to collect regular forest management data, such as illegal tree
felling, wildlife hunting, encroachment, and other forest destruction activities, and prepared monthly reports based on
these data to present the data on the monthly community meeting (Rahman and Miah, 2017).
As a result of lessons learned from co-management projects, villagers living around the KNP answered that they
do not necessarily have to remove the entire tree, thus would not hamper the survival and regeneration of the tree
species. Most of the time, they collected rattan and bamboo only when the trees became mature and reached a usable
height. Frequently, they collected fallen, dead, over-mature, and low-quality trees. Moreover, co-management
projects worked with communities to reduce villagers’ forest-dependency by changing their fuel source and using
fuelwood more efficiently. In the case of alternative fuel sources for daily cooking, dung cakes were found to be
used by half of the surveyed respondents (53.9%), followed by using improved cooking stoves (25.3%) distributed
under co-management projects.
Therefore, community participation is essential not only for the proper management of NTFPs but also for the
building capacity of communities, ensuring villagers’ sustainable livelihood and alleviating villagers’ poverty
through reducing forest dependency. Several encroachers have already changed their minds to become forest
protectors (involved in community patrolling groups) to conserve forest resources for future generations. Therefore,
people from all occupational categories should be motivated to view the forest as a common property for all, so it
can be protected from illicit felling, over-harvesting, and other types of exploitation. In addition, handicrafts and
NTFPs-based enterprises involving youth and women, such as nurseries raising, ecotourism development,
manufacturing, and the use of improved cooking stoves, would be long-term and sustainable alternative income
generation activities for the poor forest-dependent people around the KNP.

5. Conclusions
The aim of this study was to evaluate the KNP-dependent people’s attitudes towards NTFP utilization and forest
sustainability, as well as the dependency level of different occupational categories on NTFPs for their sustainable
livelihoods. The survey data revealed that NTFP collectors were among five occupation categories that were
dependent on the KNP, not only for their income but also for their overall livelihoods. The amount of collected
NTFPs was slightly and negatively correlated with the distance between household and forest. The dependency level
was found to range from less dependency to moderate to high dependency. It can be stated, without doubt, that
unsustainable collection of NTFPs bring changes to the forest ecosystem. The communities showed positive
attitudes towards co-management projects and were enthusiastic about cooperating with the BFD if they received
appropriately alternative income generation activities for their sustainable livelihoods.
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Officially, the co-management project activities were finished in mid-2018, with no further technical and financial
support received from donors. Therefore, the BFD faces significant challenge of how to continue forest protect
activities and how to monitor the communities’ adoption of the lessons learned from co-management projects to
meet villagers’ non-forestry income and livelihoods. The BFD could prepare and implement a NTFP development
and marketing plan for the KNP by involving all forest stakeholders under “Sustainable Forests and Livelihoods
(SUFAL) Project”, which is currently being implemented (2019–2023). It would then be possible to manage the
forest to meet Bangladesh’s sustainable development goals without hampering the KNP’s ecological structure.
Under this strategy, the Bangladesh government should undertake policy interventions to decrease villagers’ forest
dependency level and to make roles to ensure the sustainable management of forest resources and conserve forest
biodiversity.
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